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[Abstract] 



ABSTRACT OF THE DISCLOSURE 



The present invention relates to a plasma display panel, and the panel 
includes a first substrate and a second substrate provided with a predetermined gap 
5 therebetween, and disposed substantially parallel to each other; a plurality of address 
electrodes formed on the first substrate; a first dielectric layer formed on a front 
surface of the first substrate, covering the address electrodes; a plurality of barrier ribs 
mounted on the first dielectric layer with a predetermined height to provide a discharge 
space; a phosphor layer formed within the discharge space; a plurality of discharge 
1 0 sustain electrodes provided on a front surface of the second substrate facing the first 
substrate, and disposed generally perpendicular to the address electrodes; a second 
dielectric layer formed on the front surface of the second substrate, covering the 
discharge sustain electrodes; and a passivation layer coated on the second dielectric 
layer, comprising MgO and dopant elements Si and Fe. 

15 The plasma display panel according to the present invention can improve the 

display quality by decreasing discharge delay time because it comprises Si and Fe in a 
certain range. 

20 [Representative Drawings] 



Fig. 2 
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[SPECIFICATION] 

[Title of the Invention] 

PLASMA DISPLAY PANEL 

[BRIEF DESCRIPTION OF THE DRAWING] 

5 FIG. 1 is a graph showing the discharge delay time relating to the MgO 

morphology; 

FIG. 2 is a schematic cross-sectional view of a plasma display panel 
according to the present invention; 

FIG. 3 is a graph showing the discharge delay time according to Examples 1 
10 to 3 of present invention and Comparative Examples 1 and 2; 

FIG 4 is a graph showing the discharge delay time according to Reference 
Examplesl to 3 of the present invention and Comparative Examples 3 and 4; and 

FIG. 5 is a graph showing the discharge delay time according to Reference 
Examplesl to 4 of the present invention and Comparative Examples 3 and 4. 
15 [Detailed Description of the Invention] 
[Object of the Invention] 
[Field of the Invention and the Related Art] 

[Field of the Invention] 

The present invention relates to a plasma display panel, and more particularly 
20 to a plasma display panel in which the display has improved quality and a shorter 
statistical delay. 

[Description of the Related Art] 
A plasma display panel is a flat display device using a plasma phenomenon, 
which is also called a gas-discharge phenomenon since a discharge is generated in 
25 the panel when a potential greater than a certain level is applied to two electrodes 
separated from each other under a gas atmosphere in a non-vacuum state. 

The gas discharge phenomenon is applied to display an image, and the panel 
has a fundamental matrix structure in which the discharged gas is filled between two 
substrates, and electrodes are alternatively disposed facing each other on the 
30 substrates. 

Such a plasma display device is available as either a direct current (DC) type 
or an alternating current (AC) type, and the latter is more widely employed. 
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The AC plasma display device has a fundamental structure in which the 
discharge gas is filled between two substrates, and electrodes are alternatingly 
disposed facing each other on the substrates with barrier ribs. One electrode is 
coated with a dielectric layer to generate a wall charge, and the other electrode is 
5 provided with a phosphor layer. 

Since electrodes, barrier ribs, dielectric layers, and so on are typically 
prepared by a printing process due to its low cost, the layer becomes thicker than with 
other processes. The formation states of a thick film layer are inferior to those of a 
thin layer process. 

10 A problem that is caused by such a thick film layer is damage to the dielectric 

layer and the lower electrode by electron and ion sputtering generated from the 
discharge, so that the life span of an AC plasma display device is shortened. 

In order to reduce the ion attack effect upon discharge, a passivation layer 
with a thickness of several hundred nm is provided on the dielectric layer. Generally, 

15 the passivation layer is made with MgO. A MgO passivation layer is capable of 
reducing the discharge voltage and protecting the dielectric layer from the sputtering 
so that the life span of the AC plasma display device is prolonged. 

However, with this passivation layer it is hard to maintain the display quality 
since its characteristics vary remarkably with the film formation conditions such as 

20 heating and depositing processes. In addition, the passivation layer tends to cause an 
address miss and black noise resulting from an address discharge delay time such that 
a cell to be selected to emit light does not work. The black noise is easily generated 
in certain areas such as at the interface between the emission region and the non- 
emission region in a screen. The address miss phenomenon is found when no 

25 address discharge occurs or even when the intensity is weak upon performing the 
address discharge. 

In order to prevent these problems, the address discharge delay time has 
been studied with respect to the MgO morphology, and the results thereof are shown in 
FIG. 1 . As shown in FIG. 1 , the discharge delay time is a little shorter when the MgO 
30 morphology corresponds to a sintered body, and the delay is moderated in proportion 
to an increase in the temperature, but the discharge delay time is still more than 1600 
ns. 
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Japanese Patent Laid-open Publication No. Hei. 10-334809 discloses a MgO 
passivation layer comprising 500 to 10,000 ppm of Si. However, the publication still 
fails to satisfy the requirements relating to the discharge delay time. 

• 5 [SUBJECT MATTER OF THE INVENTION] 

It is another object to provide the positive electrode for a lithium-sulfur 
battery with a binder having good high temperature characteristics. 

It is an object of the present invention to provide a passivation layer 
composition for a plasma display panel in which the display has improved quality and a 
10 shortened statistical delay. 

It is another object to provide a plasma display panel comprising a passivation 
layer fabricated from the composition. 

[ELEMENTS AND WORKING EXAMPLES OF THE INVENTION] 

These and other objects may be achieved with a plasma display panel 
15 comprising a first substrate and a second substrate provided with a predetermined gap 
therebetween and disposed substantially parallel to each other; a plurality of address 
electrodes formed on the first substrate; a first dielectric layer formed on a front 
surface of the first substrate, covering the address electrodes; a plurality of barrier ribs 
mounted on the first dielectric layer with a predetermined height to provide a discharge 
20 space; a phosphor layer formed within the discharge space; a plurality of discharge 
sustain electrodes provided on a front surface of the second substrate facing the first 
substrate and disposed generally perpendicular to the address electrodes; a second 
dielectric layer formed on the front surface of the second substrate, covering the 
discharge sustain electrodes; and a passivation layer coating the second dielectric 
25 layer and comprising MgO and dopant elements Si and Fe. 

The present invention will be illustrated in more detail. 

The present invention relates to a passivation layer of a plasma display 
panel. The passivation layer of the plasma display panel according to the present 
invention comprises a basic material of MgO, and dopant elements Si and Fe. The 
30 amount of Si in the passivation layer is preferably from 50 to 500 ppm, and more 
preferably from 80 to 350 ppm. When the amount of Si is within the above range, the 
discharge delay time is shortened the most. However, when the Si amount is out of the 
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range, i.e., less than 50 ppm or more than 500 ppm, the discharge delay time is 
inadvantageously prolonged. The Fe amount preferably ranges from 15 to 90 ppm, 
and more preferably from 20 to 70 ppm. Since the discharge delay time is controlled 
according to the Fe amount, if the Fe amount is out of this range, it inadvantageously 
5 prolongs the discharge delay time. 

FIG. 2 shows an embodiment of plasma display panel inlcuding the 
passivation layer according to the present invention. As shown in FIG. 2, the plasma 
display panel according to the present invention comprises a first substrate 11 and a 
second substrate 1 provided with a predetermined gap therebetween, and disposed 
10 substantially in parallel to each other (hereinafter the first substrate is referred to as the 
"lower substrate" and the second substrate is referred to as the "upper substrate"). A 
plurality of address electrodes 13 are formed on the lower substrate 11, and a 
dielectric layer 15 is formed on the front surface of the lower substrate 11 , covering the 
address electrodes 1 3. 

15 A plurality of barrier ribs 17 are mounted on the dielectric layer 15 with a 

predetermined height to provide a discharge space, and a phosphor layer 19 is formed 
on the dielectric layer 15 and the side surface of the barrier ribs 17. 

Further, a plurality of discharge sustain electrodes 3 are provided on a surface 
of the upper substrate 1 facing the lower substrate 11 and disposed perpendicularly to 

20 the address electrodes 13. Another dielectric layer 7 is formed on the front surface of 
the upper substrate 1, covering the discharge sustain electrodes 3. A passivation 
layer 9 including MgO and dopant elements Si and Fe is coated on the dielectric layer 
7. 

The method for fabricating the plasma display panel having the 
25 aforementioned structure according to the present invention is widely known to those 
having ordinary skill in the art, so details thereof are abridged. However, the method 
of forming the passivation layer, which is a feature of the present invention, will be 
described in detail below. 

The passivation layer may be obtained by a thick film printing method or a 
30 deposition method using plasma. The thick film printing method results in a film that 
is relatively weak with respect to the ion sputtering attack, which makes it difficult to 
reduce the discharge sustain voltage and the discharge initiating voltage of the second 
electron emission. Therefore the passivation layer is preferably prepared by the 
deposition method. 
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The plasma deposition method may be applied with, for example, electron 
beam deposition, ion plating, or magnetron sputtering methods to obtain the 
passivation layer. In this case, the amount of Si dopant relative to the main material of 
MgO is preferably from 50 to 500 ppm, and more preferably from 80 to 350 ppm. The 
5 amount of Fe dopant is preferably from 15 to 90 ppm, and more preferably from 20 to 
70 ppm. 

The following examples illustrate the present invention in further detail. 
However, it is understood that the present invention is not limited by these examples. 
(Example 1) 

10 A discharge sustain electrode was fabricated in a stripe shape in accordance 

with a conventional method, by applying an indium tin oxide conductive material on an 
upper substrate of soda lime glass. 

Then, a front surface of the upper substrate that was provided with the 
discharge sustain electrode was coated with a lead-based glass paste and sintered to 
1 5 provide a dielectric layer. 

To the resulting dielectric layer, a passivation layer comprising MgO, Si, and 
Fe was applied by a sputtering method to provide an upper panel. The amounts of Si 
and Fe relative to MgO were 200 ppm and 1 5 ppm, respectively. 

(Example 2) 

20 The upper panel was fabricated by the same method as in Example 1 , except 

that the amount of Fe relative to MgO was 50 ppm. 
(Example 3) 

The upper panel was fabricated by the same method as in Example 1 , except 
that the amount of Fe relative to MgO was 90 ppm. 
25 (Comparative Example 1 ) 

The upper panel was fabricated by the same method as in Example 1 , except 
that the amount of Fe relative to MgO was 10 ppm. 

(Comparative Example 2) 

The upper panel was fabricated by the same method as in Example 1 , except 
30 that the amount of Fe relative to MgO was 150 ppm. 

FIG. 3 shows the discharge delay time depending upon the amounts of Fe in 
the passivation layers of Examples 1 to 3 and Comparative Examples 1 and 2. As 
MgO is a material sensitive to a change in ambient temperature, the discharge delay 
time was measured by operating the obtained display panel at a low temperature (- 



10°C), room temperature (25°C), and a high temperature (70°C) to determine to what 

extent the amounts of Si and Fe can reduce the temperature sensitivity of MgO. As 
shown in FIG. 3, the cases of Examples 1 to 3, in which the Si amount was 200 ppm 
and the Fe amount fell in the range of 15 to 90 ppm, improved the black noise 
5 phenomenon since they shortened the discharge delay time compared to the cases 
when the Fe amount was 10 ppm (Comparative Example 1) or 150 ppm (Comparative 
Example 2). 

Measurement of the discharge delay time depending upon the Si 
(Reference Example 1) 

10 The upper panel was fabricated by the same method as in Example 1 , except 

that the amount of Si relative to MgO was 50 ppm. 
(Reference Example 2) 

The upper panel was fabricated by the same method as in Reference 
Example 1 , except that the amount of Si relative to MgO was 250 ppm. 
1 5 (Reference Example 3) 

The upper panel was fabricated by the same method as in Reference 
Example 1 , except that the amount of Si relative to MgO was 500 ppm. 

(Reference Example 4) 

The upper panel was fabricated by the same method as in Reference 
20 Example 1 , except that the amount of Si relative to MgO was 1500 ppm. 

(Comparative Example 3) 

The upper panel was fabricated by the same method as in Reference 
Example 1 , except that the amount of Si relative to MgO was 1 5 ppm. 

(Comparative Example 4) 
25 The upper panel was fabricated by the same method as in Reference 

Example 1 , except that the amount of Si relative to MgO was 5000 ppm. 

The discharge delay time depending upon the amounts of Si in the 
passivation layers of Reference Examples 1 to 4 and Comparative Examples 3 and 4 
were measured, and the results are shown in FIG. 4. As in FIG. 3, the discharge delay 

30 time was measured by operating the obtained display panel at -10°C, 25°C, and 70°C 

to determine how the ambient temperature affects the discharge delay time. 

In addition, the discharge delay time depending upon the temperature and Si 
amount were measured for Reference Examples 1 to 4 and Comparative Examples 3 
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and 4, and the results are shown in FIG. 5. As shown in FIG. 5, if Si is added in an 
amount from 50 to 500 ppm, the discharge delay time is altered little by a temperature 
change. Therefore, the resultant display panel exhibits constant display quality 
regardless of the environment. 
5 [Effect of the present invention] 

As mentioned above, the plasma display panel according to the present 
invention can improve the display quality by decreasing discharge delay time because 
it comprises Si and Fe in a certain range. 



8 



CLAIMS 



What is claimed is: 

1 . A plasma display panel comprising: 

a first substrate and a second substrate provided with a predetermined gap 
therebetween, and disposed substantially parallel to each other; 

a plurality of address electrodes formed on the first substrate; 

a first dielectric layer formed on a front surface of the first substrate, covering 
the address electrodes; 

a plurality of barrier ribs mounted on the first dielectric layer with a 
predetermined height to provide a discharge space; 

a phosphor layer formed within the discharge space; 

a plurality of discharge sustain electrodes provided on a front surface of the 
second substrate facing the first substrate, and disposed generally perpendicular to 
the address electrodes; 

a second dielectric layer formed on the front surface of the second substrate, 
covering the discharge sustain electrodes; and 

a passivation layer coated on the second dielectric layer, comprising MgO and 
. dopant elements Si and Fe. 

2. The plasma display panel according to claim 1 , wherein the 
passivation layer comprises Si in an amount ranging from 50 to 500 ppm. 

3. The plasma display panel according to claim 2, wherein the 
passivation layer comprises Si in an amount ranging from 80 to 350 ppm. 

4. The plasma display panel according to claim 1 , wherein the 
passivation layer comprises Fe in an amount ranging from 15 to 90 ppm. 

5. The plasma display panel according to claim 1 , wherein the 
passivation layer comprises Fe in an amount ranging from 20 to 70 ppm. 
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